The family Chitinophagaceae belongs to the phylum Bacteroidetes and was created by K€ ampfer et al. in 2011 [1] with Chitinophaga as the type genus [2] . So far, Chitinophagaceae includes 27 genera (www.bacterio.net/chitinophagaceae. html). Members of the family Chitinophagaceae are Gramstain-negative, aerobic or facultative anaerobic. Cells are often thin, rod-shaped and usually non-motile. Limited fermentative capabilities are observed in some members. The major respiratory quinone is menaquinone 7 and the major fatty acids present include iso-C 15 : 0 , iso-C 17 : 0 3-OH and iso-C 15 : 1 G [1, [3] [4] [5] . The predominant polar lipid is phosphatidylethanolamine [5, 6] .
Soil samples were collected from Erdos grassland of Inner Mongolia, northern China (39.83 N, 108.72 E). One gram of soil was suspended in 100 ml 0.85 % NaCl and shaken at 28 C for 2 h. The mixture was serially diluted and spread on 1/10 tryptic soy agar (1/10 TSA, Difco) plates and incubated at 28 C for 7 days. Strain 1-116 T was selected and further investigated since it showed a distinctive restriction profile after 16S rRNA gene-restriction fragment length polymorphism analysis and a low 16S rRNA gene sequence similarity against the available data by using NCBI BLAST. T was preserved at À80 C with 50 % (v/v) glycerol.
The 16S rRNA gene fragment of strain 1-116 T was amplified with universal bacterial primers 27F and 1492R according to Fan et al. [7] and sequenced by Tsingke (Beijing, China) using the Sanger method [8] . The obtained 1450 bp 16S rRNA gene sequence was analysed using the EzTaxon-e database [9] . Closely related sequences were downloaded and aligned together with the 1450 bp sequence of strain T by MEGA version 6.0 [10] , and the MEGA alignment number was 1488 (Fig. S1 , available with the online Supplementary Material). Phylogenetic trees were reconstructed using the neighbour-joining (NJ) [11] , maximum-likelihood (ML) [12] and maximum-parsimony (MP) [13] algorithms and bootstrap analysis (1000 replications) was performed to determine the stability of the branches [14] . The evolutionary distances were calculated using an algorithm of Kimura's two-parameter model [15] . T had highest similarities of 90.1 and 90.0 %, respectively, with Taibaiella koreensis THG-DT86
T [16] and Flavihumibacter solisilvae 3-3 T [17] . The ML phylogenetic tree assigned strain T within the family Chitinophagaceae, but it formed a distinct lineage (Fig. 1) . The low similarity and phylogenetic analysis implied that strain T may represent a novel member in Chitinophagaceae. The two closest type strains, T. koreensis THG-DT86
T and F. solisilvae 3-3 T , two other type strains, Taibaiella smilacinae PTJT-5
T [18] and Flavihumibacter petaseus NBRC 106054
T [19] , and the family Chitinophagaceae type strain Chitinophaga pinensis DSM 2588 T [2] were purchased from the culture collections and used together for polyphasic analyses in this study.
Cell morphology was observed by scanning electron microscopy (JSM-6390; JEOL) and transmission electron microscopy (H-7650; Hitachi). Gram reaction was tested using a Gram-staining kit (Jiancheng Biotech). Growth on 1/10 trypticase soy agar (TSA) ( Tween 20 , enzyme activities of alkaline phosphatase, esterase (C4), esterase Lipase (C8), leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase. All strains were negative for hydrolysis of Tween 40, CM-cellulose, indole production, fermentation of glucose, enzyme activities of arginine dihydrolase and urease, enzyme activities of lipase (C14) and b-glucuronidase. All strains were sensitive to (µg per disc unless otherwise stated): vancomycin (30) and ofloxacin (5) . All strains were resistant to ceftriaxone (30) , ceftazidme (30) , cefuroxim (30) , ampicillin (10 U), oxacillin (1) and penicillin (10 U). +, Positive; À, negative; W, weakly positive; S, sensitive; R, resistant.
Production of:
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Assimilation of:
Aerobic acid production:
15 g agar), R2A agar (1 l, 0.5 g yeast extract, 0.5 g pancreatic peptone, 0.5 g casein hydrolysate, 0.5 g D-glucose, 0.3 g sodium pyruvate, 0.3 g soluble starch, 0.3 g potassium phosphate dibasic, 0.05 g MgSO4 and 15 g agar), nutrient agar (NA), lysogeny broth (LB, Oxoid) agar and MacConkey (MAC, Difco) agar were evaluated at 28 C. The presence of flexirubin-type pigments was detected using 20 % (w/v) KOH solution [20] . Catalase activity was determined by assessing bubble production with 3 % (v/v) H 2 O 2 and oxidase activity was assessed using 1 % (w/v) tetramethyl-pphenylenediamine (Merck) [21] . Gliding motility was determined as described by Bernardet et al. . Anaerobic growth was tested in an anaerobic chamber (Mitsubishi Gas Chemical) for 2 weeks on 1/10 TSA. Antibiotic susceptibility tests were performed by spreading bacterial suspensions on culture plates and applying filter-paper discs containing different antibiotics (Hangzhou) as described by Luo et al. [25] . Susceptibility to the antibiotics was confirmed when the inhibition zone diameter >10 mm. [18] . †Data from Son et al. [16] . ‡Data from Lee et al. [17] . §Data from Chung et al. [32] .
Strain 1-116 T was Gram-stain-negative and strictly aerobic. Cells were rod-shaped, possessed no flagella (Fig. 2) and were non-motile. Colonies on 1/10 TSA were circular, raised, smooth, shiny and yellow-pigmented. The strain was able to grow on 1/10 TSA, R2A and NA media, but not on MAC and LB media. Growth was observed at [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] C and pH 6.0-9.0. The concentration of NaCl allowing growth was 0-0.5 %. The KOH test indicated that flexirubin-type pigments were produced. Compared with the closely related strains, strain T was negative for oxidase activity, hydrolysis of gelatin, assimilation of arginine and acid production from raffinose, however it was positive for Dsorbitol assimilation. The phenotypic features differentiating strain T from the reference strains are summarized in Table 1 .
The G+C content of strain T was determined by highperformance liquid chromatography (HPLC) according to the method of Mesbah et al. [26] . Respiratory quinones were purified by thin-layer chromatography (TLC) and identified by HPLC as described by Xie and Yokota [27] . Polar lipids were extracted from lyophilized cells and analysed by two-dimensional TLC as described by Minnikin et al. [28] . Polyamines were extracted according to Busse et al. [29] and analysed as described by Taibi et al. [30] . For whole-cell fatty acid analysis, strain T and the five reference strains were grown on 1/10 TSA at 28 C until the bacteria reached the mid-exponential growth phase. The fatty acids were analysed by gas chromatography (6890; Hewlett Packard), according to the instructions of the Sherlock Microbial Identification System (MIDI Sherlock version 4.5, MIDI database TSBA40 4.10) [31] .
The fatty acid compositions of strain T and the five reference strains are presented in Table 2 . The predominant fatty acids of strain T were iso-C 15 : 0 (20.8 %), iso-C 15 : 1 G (25.1 %), summed feature 4 (comprising anteiso-C 17 : 1 B and/or iso-C 17 : 1 I; 13.8 %) and iso-C 17 : 0 3-OH (13.2 %). The presence of iso-C 15 : 0 , iso-C 15 : 1 G and iso-C 17 : 0 3-OH is similar to other strains, but strain 1-116 T contained a higher amount of summed feature 4. The G+C content of strain T was 43.2 mol%. The only polyamine of the strain was sym-homospermidine (Fig. S2) [30.7 µmol (g dry weight À1 )], which is similar to the closely related Taibaiella strains [16, 18] . The major polar lipids of strain 1-116 T were phosphatidylethanolamine, three unidentified lipids, an unidentified aminophospholipid and an unidentified glycolipid. In addition, low amounts of two unidentified aminolipids and four unidentified lipids were also detected (Fig. 3) . The polar lipid profiles of strain T and the closely related Taibaiella, Flavihumibacter and Chitinophaga strains all had phosphatidylethanolamine, but showed differences in other polar lipids such as unidentified aminolipids, unidentified aminophospholipids and unidentified lipids [16] [17] [18] 32] . Specifically, strain 1-116 T had an unidentified glycolipid. The only isoprenoid quinone present in strain 1-116
T was menaquinone 7. Similarly, all
Taibaiella and Flavihumibacter members contain menaquinone 7 as the major respiratory quinone.
In summary, strain 1-116 T showed similar characteristics to the other Chitinophagaceae strains, but it was clearly differentiated from the closely related strains in its phylogenetic position, high amount of summed feature 4, polar lipids and some other physiological and biochemical characteristics. Thus, we propose that Edaphobaculum flavum 1-116
T represents a new genus and new species in Chitinophagaceae.
DESCRIPTION OF EDAPHOBACULUM GEN. NOV.
Edaphobaculum (E.da.pho.ba'cu.lum. Gr. n. edaphos, soil; L. neut. n. baculum, a rod; N.L. neut. n. Edaphobaculum, a rod from soil). Cells are Gram-stain-negative, strictly aerobic, rod-shaped and non-motile. Catalase-positive and oxidase-negative. Flexirubin-type pigments are produced. The only respiratory quinone is menaquinone 7. The only polyamine is symhomospermidine and the major polar lipids are phosphatidylethanolamine, three unidentified lipids, an unidentified aminophospholipid and an unidentified glycolipid. The major fatty acids are iso-C 15 : 0, iso-C 15 : 1 G, iso-C 17 : 0 3-OH and summed feature 4 (comprising anteiso-C 17 : 1 B and/or iso-C 17 : 1 I). Phylogenetically, the genus is a member of the family Chitinophagaceae in the phylum Bacteroidetes. The type species is Edaphobaculum flavum.
DESCRIPTION OF EDAPHOBACULUM FLAVUM SP. NOV.
Edaphobaculum flavum (fla'vum. L. neut. adj. flavum, yellow, referring to the colour of the colonies).
Displays the following properties in addition to those given in the genus description. Cells are approximately 0.5-0.7Â0.8-1.0 µm in size. Colonies on 1/10 TSA are circular, raised, smooth, shiny and yellow-pigmented. Nitrate is not reduced to nitrite. On 1/10 TSA, the strain is able to grow at 16-33 C. Growth occurs at pH 6.0-9.0 and at NaCl concentrations of up to 0.5 %, growth is optimal at pH 7.0-8.0 in the absence of NaCl. The DNA G+C content of the type strain is 43. 
